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　Abstract : We propose the interactions between kinks or antikinks of 1-D sine-Gordon sys-
tem in the intermediate distance. They slightly differ to the conventional exponential form ｉｎ･
the intermediate range, and agrees to it at the large distance limit.
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　　　　　　　　　｡づ　　　　　　　　:　　！. Introduction
　In the condensed matter physics, there are many areas where the kink type modulation mod-
eled by the sine-Gordon equation appears. 1）Usually, in these areas, the asymptotic interac-
tion between the two neighboring kinks is considered to have ａ following simple form。
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where ｒ is a distance between the neighboring kinks and ぎｉＳａ correlation parameter. Ｅq.（1）
is simple and useful in the situation where the two kinks are fully separated.　ダ
　If we want to treat the problem exactly, we should use exact N kink solution. It, however,
has not ａ simple form, and it is not easy to handle it. When we consider the situation where
the two kinks are closely situated. ａ new formula which is a better approximation than eq.
(1), but is not too complicated, is needed.　　　　　　　　　し　　　　　　　　　　∧
　In this paper, we propose ａ new form of the asymptotic interactior! between the two kinks,
or between the kink and antikink, such that it is appropriate to the above needs.ト　　　　　・
2. Formalism.
We will consider the following 1-D sine-Gordon system,　　　　　　　　　　　　　　　　レ
　ニ　
し　
ニ　　Ｈ＝f［ぐ讐－δ］212ｖ COS ｎφ］dJ･　　十　（2）
wheｒｅφ(x) is a phase function, 5 is ａ misfit parameter, V is an arbitrary parameter and ｎ
is an integer･　　　　　　　　　　　　　　　　　　　　　　　　一一　　　　　　　　　ヶ　　｡・
　Instead of using an exact N kink solutio｡n, we use ａlinear combination of two kinks having
the following form,
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where ｒis a distance of the two kinks. Then we can obtain an asymptotic form of the interac-
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Substituting eq. (6 a) and (6 b) into eq. ( 5:)，
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For l3， using the following relation,ｹ‥‥‥‥‥万
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　The interaction between the kink and the antikink can be calculated simi!arly･
　Finally getting l1，L and l3 together, we obtain the explicit form of the interaction Ｈｉ(ｎ
for the two kinks, an･d Hi(ハfor the kink and antikink as follows,　　　　　　　　　　　　　　ヶ
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　In the large distance limit, eqs. (10) is reduced to the well known exponential form as fol-
lows,
Ｈ万一一万t=　　64Ｗ eｘp(－ｎＷｒ) 皿）
　　　　　　　　　　　　　　　　　　　　　　3. The result ＼
　Ｆｉｇ･.1 shows the ･shape of ｕ川(line a) and H乱(line b) calculated by eq.（10）in the
case of ｎ八二1 ,in comparison with the exponential form eq. (11) (line c line d). In the re-
pulsive interaction between kinks, the strength of Hi（ハiｓ more suppressed than the exponen-
tial form, while, in the attractive interaction between the kinks and antikinks, Hi（ユiｓdiffer-
ent only slightly from the exponer!tial form.　　　　　　　　　　　　　　　　＼　＼
　When the two kinks approach too nearly or amalgamate to one, the linear combination of
the two kinks, employed in the above, is not valid. However, when we discuss the phenomena
which is governed by the intermediate region of the interaction between kinks, or antikinks,
Hi（ハand H i'n'tis more appropriate than the conventional exponential form.
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